Searching PAJ 



PATENT ABSTRACTS OF JAPAN 

(1 DPublication number : 08-140135 
(43)Date of publication of application : 31.05.1996 



(51)Int.CI. 



H04Q 7/36 
H04Q 7/34 



(21 Application number : 06-276393 
(22)Date of filing : 10.11.1994 



(71) Applicant : NEC CORP 

(72) Inventor : OSAWA TOMOYOSHI 



(54) MOBILE COMMUNICATION SYSTEM 

(57)Abstract: 

PURPOSE: To increase the number of subscribers to be housed by 
improving the utilization efficiency of a frequency concerning the 
mobile communication system in which the base station of a wide 
service area and the base station of a narrow service area to use a 
common speech channel are mixed. 

CONSTITUTION: The selection order of plural speech channels to 
be used in common is made different corresponding to the sizes of 
cells. At base stations 16 and 17 of microcells, for example, it is set 
to select the speech channel from the small channel number and at 
a base station 15 of a microcell, it is set to successively select the 
speech channels from the large number. Thus, the channel of high 
use frequency to be preferentially allocated to the microcell can be 
separated from the channel of high use frequency for the macrocell, 
and interference between hierarchies can be reduced. As a result, 
the channels can be allocated with the high frequency utilization 
efficiency. 
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[JP, 08-1 401 35, A] 
* NOTICES * 

JPO and INPIT are not responsible for any damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

[Claims] 

[Claim 1] In order to choose an unassigned channel from two or more call channels assigned in 
common in a different order for every group classified according to a size of a service area. A selection 
sequence memory measure which memorized beforehand selection sequence assigned to a group to 
whom a local station belongs among two or more selection sequence prepared beforehand, A call 
channel selecting means which chooses an unassigned channel beyond default value as which a 
desired-to-undesired signal power ratio was beforehand determined out of said two or more call 
channels according to selection sequence memorized by this selection sequence memory measure 
when communicating between mobile stations, A mobile communication system possessing two or 
more base stations which were provided with a means of communication which communicates using a 
call channel with this selected call channel selecting means, respectively, and distributed in two or more 
groups, and have been arranged. 

[Claim 2] In order to choose an unassigned channel from two or more call channels assigned in 
common in a different order for every group classified according to a size of a service area. A selection 
sequence memory measure which memorized beforehand selection sequence assigned to a group to 
whom a local station belongs among two or more selection sequence prepared beforehand, A call 
channel search means to search an unassigned channel beyond default value as which a 
desired-to-undesired signal power ratio was beforehand determined out of said two or more call 
channels according to selection sequence memorized by this selection sequence memory measure 
when a call request is received, A means of communication which communicates using this when an 
unassigned channel is found out by this call channel search means, Two or more base stations which 
were provided with a reporting means which notifies this to transmitting origin of said call request, 
respectively, and distributed in two or more groups, and have been arranged when a 
desired-to-undesired signal power ratio is not able to find out an unassigned channel beyond said 
default value by said call channel search means, The 1st call request transmitting means that transmits 
said call request to either of these base stations when starting communication, and a means of 
communication for a base station which communicates between the base station using this when a call 
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channel is secured by base station of a transmission destination of a call request, A mobile 
communication system possessing arbitrary numbers of mobile stations provided with the 2nd call 
request transmitting means that transmits a call request to a base station belonging to a group who is 
different from the base station when a call channel is not secured by base station of a transmission 
destination of a call request, respectively. 

[Claim 3] In order to choose an unassigned channel from two or more call channels assigned in 
common in a different order for every group classified according to a size of a service area. A selection 
sequence memory measure which memorized beforehand selection sequence assigned to a group to 
whom a local station belongs among two or more selection sequence prepared beforehand, A call 
channel search means to search an unassigned channel beyond default value as which a 
desired-to-undesired signal power ratio was beforehand determined out of said two or more call 
channels according to selection sequence memorized by this selection sequence memory measure 
when a call request is received, A means of communication which communicates using this when an 
unassigned channel is found out by this call channel search means, Two or more base stations which 
were provided with a reporting means which notifies this to transmitting origin of said call request, 
respectively, and distributed in two or more groups, and have been arranged when a 
desired-to-undesired signal power ratio is not able to find out an unassigned channel beyond said 
default value by said call channel search means, A group selection sequence memory measure which 
was beforehand defined as selection sequence of a group who should transmit a call request and 
which memorized common group selection sequence mutually, and the 1st call request transmitting 
means that transmits a call request to a base station according to this group selection sequence when 
starting communication. A means of communication for a base station which communicates between 
the base station using this when a call channel is secured by base station of a transmission destination 
of a call request, A mobile communication system possessing arbitrary numbers of mobile stations 
provided with the 2nd call request transmitting means that transmits a call request to a base station 
which belongs to the next group according to said group selection sequence when a call channel is not 
secured by base station of a transmission destination of a call request, respectively. 
[Claim 4] A base station is classified into two or more groups according to a size of a service area, A 
mobile communication system choosing an unassigned channel beyond default value as which a 
desired-to-undesired signal power ratio was beforehand determined by different selection sequence for 
every group from two or more call channels currently assigned in common [ when communicating 
between mobile stations ] . 

[Claim 5] The mobile communication system according to claim 4 characterized by choosing an 
unassigned channel into other groups when a desired-to-undesired signal power ratio cannot find out 
an unassigned channel beyond said default value in one group. 

[Claim 6] The mobile communication system according to claim 4 characterized by choosing an 
unassigned channel into other groups one by one according to this priority order when priority order of 
croup has set in common beforehand and a desired-to-undesired signal power ratio cannot find out an 
unassigned channel beyond said default value in one group. 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the mobile communication system with which the 
cell was multi-hierarchy-ized especially according to the size of a service area with respect to the 
mobile communication system of a cellular communication system. 
[0002] 

[Description of the Prior Art] In a mass mobile communication system like an automobile telephone 
system, covering a service area by two or more base stations, performing separate 
communication mutually between the base stations which interference disturbance does not 
generate using the same channel, and aiming at improvement in the utilization efficiency of 
frequency is performed. Generally such a communication method is called the cellular 
communication system. There are two types of allocation formulas of the channel in a cellular 
communication system. One of them is called a fixed channel allocation formula, and even if it 
communicates by the same channel, it assigns the same channel to the base station left as 
interference disturbance did not occur mutually fixed, for example, 100 channels — the 1- the 50th 
channel and the 51- it divides into two groups of the 100th channel, and a mutually different 
group's channel is assigned to the adjoining base station. Even if this uses the same channel 
simultaneously in two or more base stations, interference disturbance occurs. 
[0003] Other one channel allocation formula is called a dynamic channel allocation formula, and 
chooses and assigns the channel which interference disturbance does not generate for every 
communication out of all the channels. Supposing there are 100 call channels, each base station 
can choose freely the channel which interference disturbance does not generate from all these 
inside. 

[0004] Even if the channel comparatively assigned to other nearby base stations where 
interference disturbance may take place is idle status, only the channel assigned to the local 
station can be used for a fixed channel allocation formula. For this reason, it is difficult for the 
utilization efficiency of a channel to become low and to increase the number of members which 
can be accommodated. On the other hand, in a dynamic channel allocation formula, since every 
channel can be freely used unless interference disturbance occurs, the utilization efficiency of 
frequency is high and the number of members which can be accommodated can be increased. 
[0005] JP,H4-351126,A has disclosed the dynamic channel allocation formula which chose the 
channel which interference disturbance does not generate out of all the channels in each base 
station according to the same order mutually, the [ for example, / the 1st - ] --it is set up out of 
100 call channels of 100 choose every base station from the 1st channel preferentially. If it does in 
this way, the frequency in use of the 1st channel will be the highest, and the frequency in use will 
come to fall in every base station according to the increase in a channel number. For this reason, 
even if it measures in which base station, the channel nearer to the 1st channel has a larger 
interference wave level, and the tendency for an interference wave level to become small occurs, 
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so that a channel number becomes large. 

[0006] Therefore, the situation where it is preferentially assigned from a call channel with a small 
margin of a desired-to-undesired signal power ratio is formed. Between the mobile stations near a 
base station, since the distance is short, even if a desired wave level is large enough and it is a big 
channel of an interference wave level, only the desired-to-undesired signal power ratio which 
interference disturbance does not generate is obtained. For this reason, a channel with a high 
priority, i.e., the unassigned channel of the 1st channel slippage, comes to be assigned. Between 
the mobile stations which are distant from a base station on the other hand, since the distance is 
long, a desired wave level is small. For this reason, in order to obtain a predetermined 
desired-to-undesired signal power ratio, the small channel of an interference wave level must be 
chosen and a low-priority channel comes to be assigned. Thus, distance with a base station in 
communication between near mobile stations. A channel with a high priority is assigned, the 
tendency for a channel with a low priority to be assigned is born by communication between a 
base station and the mobile station which separated, and each base station comes to have 
complete set of correspondence relation between the distance between a base station and a 
mobile station, and the call channel assigned. 

[0007] If the situation where the high channel of a priority is used with the mobile station near a 
base station is realized in each cell, even if it communicates by the same high channel of a priority 
in each base station, there is little interference disturbance between cells. Therefore, each base 
station can communicate with the mobile station of the neighborhood individually using the same 
channel, and the utilization efficiency of frequency becomes high. On the other hand, if the mobile 
station which is distant from a base station becomes so near [ distance with other base stations ] 
and a channel with a low priority is assigned in one base station, for the base station which exists 
in the neighborhood comparatively, this will serve as an interference wave. It becomes impossible 
therefore, to be satisfied with that low-priority channel of a predetermined desired-to-undesired 
signal power ratio in this base station. For this reason, the same channel with a low priority is no 
longer used in the short base stations of that interval. Thus, the channel with a high priority comes 
to be frequently used by the mobile station near the base station in each base station, and 
repeated use of the channel with a low priority comes to be carried out between the base stations 
which kept the above distance to some extent by the mobile station which distance separated from 
the base station. Since such a situation is formed, the utilization efficiency of frequency becomes 
much more good, and the number of members which can be accommodated can be increased. 
[0008] 

[Problem to be solved by the invention] In recent years, in order to make the number of members 
which can be accommodated increase, introduction of the mobile communication system of the 
cellular communication system which has arranged the small base station of the service area 
called microcell is considered. The cell with a large service area of one base station is called the 
macro cell to microcell. Since the same channel can be simultaneously used by each microcell if 
the service area of one macro cell is divided into two or more microcell and covered, the utilization 



-4- 



JPO's machine translation of JP08-140135 



efficiency of frequency can aim at the increase in the number of members well. However, in order 
to cover all the areas by microcell, there is a problem that the number of the base stations to install 
will increase and the base station installation cost per unit area will increase. Then, an area with 
many members is covered by microcell, and the composition of the hierarchical base station 
covered with a macro cell is considered in the whole area which the area served by microcell 
should also serve with a wrap form. 

[0009] When the cell in a service area comprises one class so that a service area may be covered 
by only a macro cell or microcell, utilization efficiency of frequency can be made high by arranging 
a channel selection order in each base station. However, if a channel is chosen in the order that 
each class is the same when the service area is covered with a macro cell and microcell 
hierarchical, the utilization efficiency of frequency will worsen. When the 1st channel with a high 
priority is assigned by a macro cell, it becomes impossible that is, to use the channel with a high 
priority by no microcell in the area covered with the macro cell. Thus, the structure where the 
utilization efficiency of the frequency that a channel with a higher priority is repeatedly used by the 
interference wave from other classes' cell in each class by high frequency, and a channel with a 
lower priority is used with a big repeating cycle is high will collapse. As a result, there is a problem 
of it becoming impossible to increase the number of members which can be accommodated. 
[0010] Then, in a mobile communication system with which a large base station of a service area 
using a common call channel and a narrow base station are intermingled, the purpose of this 
invention is to make utilization efficiency of frequency high and to increase the number of 
members which can be accommodated. 
[0011] 

[Means for solving problem] In the invention according to claim 1. In order to choose an 
unassigned channel from two or more call channels assigned in common in a different order for 
every group classified according to a size of a service area. A selection sequence memory 
measure which memorized beforehand selection sequence assigned to a group to whom a local 
station belongs among two or more selection sequence prepared beforehand, A call channel 
selecting means which chooses an unassigned channel beyond default value as which a 
desired-to-undesired signal power ratio was beforehand determined out of two or more call 
channels according to selection sequence memorized by this selection sequence memory 
measure when communicating between mobile stations, It has a means of communication which 
communicates using a call channel with this selected call channel selecting means, respectively, 
and a mobile communication system is made to possess two or more base stations which 
distributed in two or more groups and have been arranged. 

[0012] That is, according to a size of a service area, a cell is classified into two or more groups 
according to the invention according to claim 1. Two or more call channels used in common in a 
mutual base station are prepared. Selection sequence which is different for every group as 
selection sequence at the time of choosing an unassigned channel from these call channels is 
prepared beforehand, and each base station has memorized selection sequence assigned to a 
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group to whom a local station belongs to the selection sequence memory measure. When 
communicating between mobile stations, according to selection sequence which has memorized 
this selection sequence memory measure, as for each base station, a desired-to-undesired signal 
power ratio assigns an unassigned channel beyond default value as a call channel. Thus, since 
selection sequence of a call channel was changed for every group, a frequently-used call channel 
is separable among each group. Receiving interference disturbance from other groups' cell can 
decrease by this, and utilization efficiency of frequency can be raised. 

[0013] In the invention according to claim 2. In order to choose an unassigned channel from two or 
more call channels assigned in common in a different order for every group classified according to 
a size of a service area. A selection sequence memory measure which memorized beforehand 
selection sequence assigned to a group to whom a local station belongs among two or more 
selection sequence prepared beforehand, A call channel search means to search an unassigned 
channel beyond default value as which a desired-to-undesired signal power ratio was beforehand 
determined out of two or more call channels according to selection sequence memorized by this 
selection sequence memory measure when a call request is received, A means of communication 
which communicates using this when an unassigned channel is found out by this call channel 
search means, Two or more base stations which were provided with a reporting means which 
notifies this to transmitting origin of a call request, respectively, and distributed in two or more 
groups, and have been arranged when a desired-to-undesired signal power ratio is not able to find 
out an unassigned channel beyond default value by a call channel search means, The 1st call 
request transmitting means that transmits a call request to either of these base stations when 
starting communication, and a means of communication for a base station which communicates 
between the base station using this when a call channel is secured by base station of a 
transmission destination of a call request, When a call channel is not secured by base station of a 
transmission destination of a call request, a mobile communication system is made to possess 
arbitrary numbers of mobile stations provided with the 2nd call request transmitting means that 
transmits a call request to a base station belonging to a different group from the base station, 
respectively. 

[0014] That is, when a call channel is not securable into one group, he is trying to search a call 
channel with the invention according to claim 2 into other groups. Thereby, probability which 
becomes call loss can be made low. 

[0015] In the invention according to claim 3. In order to choose an unassigned channel from two or 
more call channels assigned in common in a different order for every group classified according to 
the size of a service area. The selection sequence memory measure which memorized 
beforehand the selection sequence assigned to the group to whom a local station belongs among 
two or more selection sequence prepared beforehand, A call channel search means to search the 
unassigned channel beyond the default value as which the desired-to-undesired signal power ratio 
was beforehand determined out of two or more call channels according to the selection sequence 
memorized by this selection sequence memory measure when a call request is received, The 
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means of communication which communicates using this when an unassigned channel is found 
out by this call channel search means, Two or more base stations which were provided with the 
reporting means which notifies this to the transmitting origin of a call request, respectively, and 
distributed in two or more groups, and have been arranged when a desired-to-undesired signal 
power ratio is not able to find out the unassigned channel beyond default value by a call channel 
search means, The group selection sequence memory measure which was beforehand defined as 
selection sequence of the group who should transmit a call request and which memorized 
common group selection sequence mutually, The 1st call request transmitting means that 
transmits a call request to a base station according to this group selection sequence when starting 
communication, The means of communication for a base station which communicates between 
the base station using this when a call channel is secured by the base station of the transmission 
destination of a call request, When a call channel is not secured by the base station of the 
transmission destination of a call request, the mobile communication system is made to possess 
arbitrary numbers of mobile stations provided with the 2nd call request transmitting means that 
transmits a call request to the base station which belongs to the next group according to group 
selection sequence, respectively. 

[0016] That is, in the invention according to claim 3, a group's selection sequence in a mobile 
station is unified. The frequency where distribute in two or more groups and a call channel is used 
by this can decrease, and interference between classes can be made smaller. 
[0017] According to the size of a service area, the base station is classified into two or more 
groups according to the invention according to claim 4, When communicating between mobile 
stations, the unassigned channel beyond the default value as which the desired-to-undesired 
signal power ratio was beforehand determined by different selection sequence for every group is 
chosen from two or more call channels currently assigned in common. 

[0018] Namely, in the invention according to claim 4, the selection sequence of a call channel is 
changed for every group. For this reason, a frequently-used call channel can be separated 
between each goop, receiving the interference disturbance from other groups' cell can decrease, 
and the utilization efficiency of frequency can be raised. 

[0019] In the invention according to claim 5, when a desired-to-undesired signal power ratio 
cannot find out the unassigned channel beyond default value in one group, an unassigned 
channel is chosen into other groups. 

[0020] That is, since the call channel was searched with the invention according to claim 5 into 
other groups when a call channel was not able to be secured into one group, probability which 
becomes call loss can be made low. 

[0021] In the invention according to claim 6, priority order of croup has set in common beforehand, 
and when a desired-to-undesired signal power ratio cannot find out an unassigned channel 
beyond default value in one group, according to this priority order, an unassigned channel is 
chosen into other groups one by one. 

[0022] That is, in the invention according to claim 6, since a group's selection sequence was 
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unified, frequency where communication is performed by the same group's cell becomes high. For 
this reason, frequency where distribute in two or more groups and a call channel is used becomes 
low, and interference between groups can be made smaller. 
[0023] 

[Working example] This invention is explained in detail per embodiment below. 
[0024] Drawing 1 expresses composition of a cell in a mobile communication system with which a 
service area was hierarchized. That service area is covered by this mobile communication system 
by the macro cell 11 and the microcell 12 and 13 provided in that area. A mobile communication 
system comprises the exchange station 14 which makes connection with a public telephone 
network, the base station 15 of the macro cell 11 , and the base stations 16 and 17 of the microcell 
12 and 13. The mobile stations 21-23 exist in a service area of this mobile communication system. 
The comparatively narrow microcell 16 and 17 of a service area is called the 1st class cell, and a 
service area of these 1st class cell is made to call the wrap macro cell 12 the 2nd class cell. 
[0025] For example, when communication is performed between the mobile station 21 and the 
base station 16, the electric wave transmitted from the mobile station 21 turns into the going-up 
desired wave 24 which is an electric wave which should be received in the base station 16. The 
transmission wave from the base station 16 is the going-down desired wave 25 which should 
receive with the mobile station 21 . In the base station 16, the electric wave transmitted from mobile 
stations other than mobile station 21 turns into an uphill interference wave. The transmission wave 
of the mobile station 22 which is communicating with the microcell 17 turns into the going-up 
interference wave 26 from the same class in the base station 16 of the microcell 12. The 
transmission wave of the mobile station 23 which is communicating with the macro cell 11 turns 
into the going-up interference wave 27 from other classes in the base station 16. In the mobile 
station 21 , it gets down and the electric wave from base stations other than base station 16 turns 
into an interference wave. The transmission wave of the base station 17 of the microcell 13 gets 
down from the same class in the mobile station 21 , and is the interference wave 28. 
In the mobile station 21, the transmission wave of the base station 15 of the macro cell 11 gets 
down from other classes, and is the interference wave 29. 

[0026] these base stations - mutual ~ the 1- the call channel of 100 channels up to the 100th 
channel is shared with a dynamic channel allocation formula. In the microcell 12 and 13 which is 
the 1st class cell, the channel selection order is set up so that an unassigned channel may be 
searched by the 100th channel in the other order from the 1st channel. On the other hand, in the 
macro cell 11 which is the 2nd class cell, the channel selection order is set as the 1st channel in 
the other order from the 100th channel. Even if it finds out an unassigned channel, when the 
going-up desired-to-undesired signal power ratio in a base station and more than the 
predetermined value in a mobile station it gets down and interference disturbance of a desired 
wave interference-wave-power ratio does not generate cannot secure, The following unassigned 
channel is searched according to the channel selection order set up. Since a channel selection 
order of the 1st class cell and the 2nd class cell is reverse, a channel with a high priority frequently 
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used in the 1st class cell and the channel with a high priority frequently used in the 2nd class cell 
are difficult to cause interference disturbance mutually. 

[0027] The receiving level of an uphill desired wave is gone up, and let the same class going-up 
interference wave level (Uups) and the receiving level of the going-up interference wave from 
other classes be other class going-up interference wave levels (Uupo) for a desired wave level 
(Dup) and the receiving level of the going-up interference wave from the same class. At this time, 
Dup-Uups-Uupo goes up and it becomes a desired-to-undesired signal power ratio. It gets down, 
gets down from the receiving level of a desired wave, gets down from a desired wave level 
(Ddown) and the same class, gets down from the same class going-down interference wave level 
(Udowns) and other classes from the receiving level of an interference wave, and let the receiving 
level of an interference wave be another class going-down interference wave level (Udowno). At 
this time, Ddown-Udowns-Udowno gets down and it becomes a desired-to-undesired signal power 
ratio. 

[0028] Drawing 2 expresses the outline of the composition of each base station. The base station 
is provided with the antenna 41 which performs sending out and reception of an electric wave. It is 
connected to the distributor 42, and the antenna 41 separates or compounds here the electric 
wave transmitted and received to a control channel and each call channel. The control channel 
transmission and reception circuit 43 which transmits and receives by a control channel, call 
channel transmission and reception circuit 441 which transmits and receives by a call channel - 
443 are connected to the distributor 42. Reception level detection circuit 451 which measures the 
level of the electric wave received by these, respectively - 454 are connected to control channel 
transmission and reception circuit 43 and call channel transmission and reception circuit 441-443. 
Call channel transmission and reception circuit 441 - 443 are connected with the channel selection 
circuit 46 which chooses the channel which should be transmitted and received. The control 
channel transmission and reception circuit 43 is connected with the control circuit 47 which directs 
transmission and reception of the various commands in a control channel, and measurement of a 
receiving level. 

[0029] The base station is provided with CPU(central processing unit) 48 which plays the pivotal 
role of the control. 

It is connected with reception level detection circuit 451-454, the channel selection circuit 46, and 
the control circuit 47 through the input/output port. 

CPU48 is provided with RAM (random access memory) which memorizes temporarily data 
required for it when carrying out efficiency of ROM (read only memory) which memorized a 
program and the selection sequence of the channel, and the program to the inside. Call channel 
transmission and reception circuit 441 - 443 are connected with the exchange station interface 
circuitry 49, respectively. The exchange station interface circuitry 49 is connected with the 
exchange station 14 and the telecommunication cable 51 which were shown in drawing 1 . 
Time Division Multiplexing of the data transmitted and received in a base station is carried out here, 
and it is transmitted. 
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[0030] Drawing 3 expresses the outline of the composition of each mobile station. The mobile 
station is provided with the antenna 61 which transmits and receives an electric wave between 
base stations. 

The distributor 62 is connected to this. 

The distributor 62 performs separation or composition for the signal transmitted and received to a 
call channel and a control channel. The call channel transmission and reception circuit 63 which 
performs transmission and reception by a call channel, and the control channel transmission and 
reception circuit 64 which performs transmission and reception by a control channel are connected 
to the distributor 62. Reception level detection circuit 651 which measures the receiving level, 
respectively, and 652 are connected to the call channel transmission and reception circuit 63 and 
the control channel transmission and reception circuit 63. The channel selection circuit 66 which 
chooses the call channel is connected to the call channel transmission and reception circuit. The 
control circuit 67 which directs what the measurement result of measurement of the receiving level 
in a control channel and the receiving level of a call channel should be transmitted for through a 
control channel is connected to the control channel transmission and reception circuit 64. 
[0031] A mobile station is provided with CPU68 which has a pivotal role of the control. CPU68 is 
connected with reception level detection circuit 651, 652, the channel selection circuit 66, and the 
control circuit 67 through the input/output port, respectively. CPU68 equips the inside with ROM 
and RAM like CPU48 of a base station. 

Selection sequence of a group at the time of transmitting a call request to this ROM is memorized 
beforehand. 

Data transmitted and received by call channel transmission and reception circuit is outputted and 
inputted by external device via the data input/output terminal 69. As an external device, there are a 
modem, a microphone connected via input-and-output amplifier, and a loudspeaker. 
[0032] Drawing 4 expresses a flow of processing at the time of choosing a call channel in a base 
station of microcell. Let call channels be 100 things of the 1st to 100th channel. A control channel 
for transmitting and receiving various control signals other than a call channel is provided. When a 
mobile station is a call origination office, a call request signal showing a call request is transmitted 
to a base station through this control channel. When a mobile station is a called station, a call reply 
signal showing a mobile station having answered to a call from a base station is transmitted to a 
base station through a control channel from a mobile station. Transmission power (Pbs) with which 
a base station transmits an electric wave towards a mobile station, and transmission power (Pms) 
which a mobile station transmits towards a base station are known, and is memorized to internal 
ROM of CPU48. A base station receives an interference wave in each unassigned channel 
periodically, measures the interference wave level, and memorizes it to RAM of CPU48 inside. 
[0033] A base station measures a receiving level of a control channel which transmits a call 
request signal and a call reply signal by reception level detection circuit 454, when a call request 
occurs, and it memorizes it to RAM in CPU48 as an uphill desired wave level (Dup) (Step S101). 
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Next, CPU48 deducts a going-up desired wave level measured from transmission power (Pms) of 
a mobile station memorized to ROM, and asks for propagation loss (L) between a base station and 
a mobile station (Step S102). It is thought that propagation loss is the same in an upstream from a 
mobile station to a base station and a going-down circuit from a base station to a mobile station. 
Then, CPU48 asks for a going-down desired wave level (Ddown) which is a receiving level in a 
mobile station by deducting propagation loss (L) from transmission power (Pbs) of a base station 
memorized to ROM (Step S103). 

[0034] Next, in order to start search from the 1st channel with the high priority according to 
selection sequence memorized to ROM, a channel number is initialized to "1" (Step S104). A 
channel number is memorized in a predetermined area on RAM. An interference wave level of the 
1st channel beforehand memorized from an uphill desired wave level is lengthened, and it asks for 
an uphill desired-to-undesired signal power ratio, and compares with a desired-to-undesired signal 
power ratio beforehand memorized to ROM as default value [ be / no interference disturbance ] 
which can communicate (Step S105). Beyond in default value, in a certain case, an uphill 
desired-to-undesired signal power ratio directs measurement of a going-down interference wave 
level in the channel at a mobile station through (Step S105; Y), the control circuit 47, and the 
control channel transmission and reception circuit 42. And the result is received from a mobile 
station through a control channel (Step S106). CPU48 investigates [which asked at Step S103 ] 
whether it gets down and gets down from a desired wave level, and an interference wave level is 
deducted, and it gets down from it, and asks for a desired-to-undesired signal power ratio, and this 
is beyond default value (Step S107). 

[0035] It gets down and, beyond in default value, in a certain case, a desired-to-undesired signal 
power ratio assigns (Step S107; Y) and its channel as a call channel (Step S108). That is, the 
circuit which is the present idle status among call channel transmission and reception circuit 441 - 
443 is chosen, and the call channel transmission and reception circuit is set up so that 
transmission and reception may be performed by the call channel which should be assigned 
through the channel selection circuit 46. The channel cannot be assigned when it gets down when 
there is no uphill desired-to-undesired signal power ratio of more than a predetermined value (step 
S105;N), and there is no desired-to-undesired signal power ratio of more than a predetermined 
value (step S107;N). Then, it is investigated whether CPU48 was already altogether searched to 
the 100th channel (Step S109). When no search of channels is completed, only "1" makes (Step 
S109; N) and a channel number increase (Step S110), and it returns to Step S105, and then the 
high channel of a priority is searched one by one. Since (Step S109; Y) and a call channel cannot 
be assigned when search of all the channels is completed, a call loss signal is sent out (Step S111 ), 
and processing is ended (end). 

[0036] Drawing 5 expresses the flow of the processing at the time of choosing a call channel in the 
base station of a macro cell. The call channel is provided with the 100th channel from the 1st same 
channel as microcell. A call request signal and a call reply signal are transmitted through a control 
channel. The transmission power (Pbs) of a base station and the transmission power (Pms) of a 
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mobile station are known, and have memorized this to ROM of CPU48 inside. Like the case of 
microcell, a base station measures the interference wave level in each unassigned channel 
periodically, and is memorized.Although the channel selection processing in a macro cell is the 
same as that of what was shown in drawing 4 almost, it differs in that the selection sequence of the 
channel is set as the 1st channel in order of the other side from the 100th channel. 
[0037] CPU48 of a base station of a macro cell measures a receiving level of a control channel 
which transmits a call request signal and a call reply signal by reception level detection circuit 45 4, 
when a call request occurs, it goes up this, and memorizes it as a desired wave level (Dup) (Step 

5201) . Next, it goes up from transmission power (Pms) of a mobile station, a desired wave level is 
deducted, and it asks for propagation loss (L) between a base station and a mobile station (Step 

5202) . By propagation loss getting down with an upstream, since it is the same in a circuit, 
propagation loss (L) is deducted from transmission power (Pbs) of a base station, and it gets down 
and asks for a desired wave level (Ddown) (Step S203). 

[0038] Next, in order to start search from the 100th channel with the high priority according to 
selection sequence memorized to ROM of CPU48 inside, a channel number is initialized to "100" 
(Step S204). An interference wave level beforehand memorized from an uphill desired wave level 
is lengthened, it asks for an uphill desired-to-undesired signal power ratio, and this is compared 
with default value of a desired-to-undesired signal power ratio (Step S205). Beyond in default 
value, in a certain case, an uphill desired-to-undesired signal power ratio CPU48 of (Step S205; Y) 
and a base station, It points to measurement of a going-down interference wave level in the 
channel to a mobile station through the control circuit 47 and the control channel transmission and 
reception circuit 43, and the result is received from a mobile station (Step S206). 
[0039] CPU48 gets down, gets down from a desired wave level, deducts and gets down from an 
interference wave level, asks for a desired-to-undesired signal power ratio, and investigates 
whether this is beyond default value (Step S207). It gets down and, beyond in default value, in a 
certain case, a desired-to-undesired signal power ratio assigns (Step S207; Y) and its channel as 
a call channel (Step S208). When there is no uphill desired-to-undesired signal power ratio of 
beyond default value (step S205;N), or when it gets down and there is no desired-to-undesired 
signal power ratio of beyond default value (step S207;N), it is investigated whether all were 
searched to the 1st channel (Step S209). When no search of channels is completed, only "1" 
decreases (Step S209; N) and a channel number (Step S210), and it returns to Step S205, and 
then a high channel of a priority is searched. Since (Step S209; Y) and a call channel cannot be 
assigned when search of all the channels is completed, a call loss signal is sent out through the 
control circuit 47 and the control channel transmission and reception circuit 43 (Step S211), and 
processing is ended (end). 

[0040] Drawing 6 expresses frequency in use of a channel in microcell and a macro cell. The 
frequency in use 71 of microcell is so high that the 1st channel is approached. On the other hand, 
the frequency in use 72 of a macro cell is so high that it is close to the 100th channel. Thus, by 
making reverse a channel selection order of microcell, and a channel selection order of a macro 
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cell, the frequency in use becomes low in a cell of a class of others [ channel / frequently-used ] 
in each class's cell. Thereby, interference between classes is reduced. For example, the 1st - the 
3rd macro cell shall adjoin in order, and shall be arranged, and ten microcell shall be arranged in 
[ each ] a service area of each macro cell. The common 1st - the 100th call channel are secured 
to microcell and a macro cell. Microcell shall be preferentially chosen from the 1st channel and a 
macro cell shall be preferentially chosen from the 100th channel. At this time, a channel of the 
100th channel slippage with that high priority is frequently used with a mobile station near each 
base station by a macro cell. On the other hand by microcell, a call channel of the 1st channel 
slippage with the high priority is frequently used by a nearby mobile station. Since a low-priority 
channel is a high channel of a priority by a macro cell at microcell, a frequently-used channel 
dissociates mutually and it is hard to generate interference disturbance between classes. As a 
result, almost regardless of other classes' existence, channel of each other with a high priority can 
be used, and utilization efficiency of frequency becomes high. 

[0041] Suppose that the channel with a low priority was assigned to communication with the 
mobile station of comparatively a long distance from the base station on the other hand in the 2nd 
macro cell located in the middle of the 1st and the 3rd macro cell. It becomes impossible to assign 
this channel to a long distance mobile station with a small desired wave level by the 1st and 3rd 
macro cells of those neighbors thereby. This is because the electric wave of the low-priority 
channel assigned by the 2nd macro cell turns into an interference wave from the same class in the 
1st and 3rd macro cells and it becomes impossible for a desired-to-undesired signal power ratio to 
secure beyond in default value. As a result, at the microcell arranged in the 1st and 3rd macro 
cells, it can communicate by a macro cell using a low-priority channel, i.e., a channel with a priority 
high in microcell. 

[0042] By a macro cell, since a low-priority channel is used in the cell which distance left mutually, 
it becomes a repeating cycle also with big microcell it becomes impossible to use the high channel 
of a priority by existence of a macro cell. Therefore, in microcell, the case where the high channel 
of the priority can be used increases, and utilization efficiency of frequency can be made high. 
Since the frequency where a low-priority channel is assigned is low, the probability that the 
microcell contained in the 2nd macro cell can also use a channel with the high priority is high. Thus, 
the channel with a priority high in each class's cell is frequently used by interference between each 
class being reduced, and the channel with a low priority keeps the distance between cells, and 
comes to be used with a big repeating cycle. That is, even if two classes exist, the structure of the 
same channel assignment as the time of only each class existing mutually can be made, and 
utilization efficiency of frequency can be made high. 

[0043] Drawing 7 expresses a priority of a channel given to a cell of each class in case a hierarchy 
number is three. As for the 1st class's selection sequence 81, a channel is chosen preferentially 
from the 1st channel, and the 2nd class's selection sequence 82 is preferentially chosen from the 
100th channel. The 3rd class's selection sequence 83 chooses a channel of the both sides by 
turns as a channel of the 50th-channel top priority so that interference disturbance may not be 
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done as much as possible to the 1st and 2nd classes. Thus, interference disturbance between 
classes can be lessened by separating a high channel of a priority in each class as much as 
possible. 

[0044] The 1st modification[0045] If a cell is multi-hierarchy-ized even when it becomes call loss, 
without the ability to find out an unassigned channel which interference disturbance does not 
generate in each class, there is a possibility of enough that an unassigned channel which 
interference disturbance does not generate in other classes can be assigned. Then, when it 
becomes call loss on one class, he moves to other classes and is trying to search an unassigned 
channel with the 1st modification. 

[0046] Drawing 8 expresses signs that it moves to other classes, when it becomes call loss in one 
class's cell. Retrieval processing 91 of an unassigned channel is performed from microcell which 
is the 1st class cell, and if it becomes call loss at Step S111 of a flow chart shown in drawing 4, 
retrieval processing 92 of an unassigned channel will be performed in a macro cell which is the 
2nd class cell. If it becomes call loss at Step S211 of a flow chart shown in drawing 5 when the 
retrieval processing 92 of an unassigned channel is begun from a macro cell, it will move to 
microcell which is the 1st class cell, and retrieval processing 91 of an unassigned channel will be 
performed. For example, even when an unassigned channel which interference disturbance does 
not generate in microcell is not able to be found out, an unassigned channel which interference 
disturbance does not generate in the 2nd class's macro cell with some distance of a mobile station 
and a base station of a macro cell may be able to be assigned. Therefore, when call loss arises, 
probability which serves as call loss eventually can be made low by moving to other classes and 
searching an unassigned channel. 

[0047] Drawing 9 expresses the flow of the processing which a mobile station performs, when call 
loss arises in one cell. A mobile station sends out a call request signal to microcell through a 
control channel first the 1st class's cell, and here by the control circuit 67 and the control channel 
transmission and reception circuit 64 (Step S301). In the base station of the microcell which 
received the call request, quota processing of a call channel is performed according to the flow 
shown in drawing 4. When it stands by that the channel quota processing performed in the base 
station of microcell ends a mobile station and a channel is secured in the 1st class's cell, it 
communicates by the (step S302;N) class's cell (Step S303). That is, the number of the call 
channel which should be used is received through a control channel, and the call channel of the 
call channel transmission and reception circuit 63 is set as this channel by the channel selection 
circuit 66. When a call loss signal is received from the 1st class's cell, according to the group 
selection sequence memorized beforehand, a call request is sent out to ROM of (Step S302; Y) 
and CPU68 inside to a macro cell the 2nd class's cell, and here (Step S304). Then, when the end 
of quota processing of the call channel shown in drawing 5 in the base station of the macro cell is 
stood by and a call loss signal is received, a mobile station is displayed on the display for 
indication which does not illustrate (Step S305; Y) and a telephone call failure, and ends 
processing (Step S306) (end). When a call channel is secured on the 2nd class, it communicates 
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between the base stations of a macro cell using the channel by (Step S305; N) and the call 
channel transmission and reception circuit 63 (Step S307). 

[0048] The 2nd modification[0049] If that class selection sequence which should communicate 
using which class's cell is unified when the cell is hierarchized, communication is performed more 
often on the same class, and interference disturbance from other classes can be lessened further. 
When a mobile station emits a call request, he is trying to unify the selection sequence of the class 
of the cell of the transmission destination in each mobile station in the 2nd modification. 
[0050] Drawing 10 expresses the change state at the time of searching an unassigned channel 
sequentially from the 1st class cell to a call request. Each mobile station has memorized 
beforehand the group selection sequence which is the selection sequence of the class of a cell 
who should send out a call request. Group selection sequence is the same with every mobile 
station. From the state 1 01 of the waiting for call origination, if a mobile station has a call request, it 
sends out a call request to the 1st class's microcell. Thereby, retrieval processing 102 of an 
unassigned channel is performed in the base station of the 1st class cell. Here, when an 
unassigned channel cannot be found out, a call request is sent out to the 2nd class cell. And 
retrieval processing 103 of an unassigned channel is performed in the base station of the 2nd 
class cell. When the 2nd class cell also becomes call loss, after indicating that it cannot talk over 
the telephone, it returns to the state 101 of the waiting for call origination again. Thus, by 
searching an unassigned channel from the base station belonging to the same class, ** which 
lessens that the call channel used distributes to two or more classes is made. For this reason, 
interference between classes can be reduced further. 

[0051] If it searches from microcell as shown in drawing 10, it becomes easy to use the same 
channel in many cells simultaneously, and accommodation traffic density can be increased. For 
example, in a city part, accommodation traffic density can be increased by choosing from microcell 
preferentially. Conversely, it may be more advantageous to perform search from a macro cell. For 
example, like a car telephone, if it chooses from a macro cell, even when migration length under 
telephone call is large, there is an advantage that change processing between cells can be 
lessened. In addition, in comparatively few mountain slopes of the number of members, if only an 
area which covers the whole by a macro cell and an electric wave does not reach easily due to a 
macro cell arranges microcell, it can lessen installation cost of a base station. At this time, it 
chooses from a macro cell preferentially, and if it is made to move to microcell only when a 
telephone call is impossible in a macro cell, call loss can be decreased. 

[0052] an embodiment and the 1st and 2nd modification which were explained above -- each base 
station — the 1- although a channel was assigned in the 100th channel, it cannot be 
overemphasized that arbitrary numbers may be sufficient as a channel. A hierarchy number is not 
restricted to two classes and three classes. What is necessary is just to set up the selection 
sequence on each class separate a channel with a high priority as much as possible, when a 
hierarchy number increases. 

[0053] In an embodiment, although a base station is preparing only three call channel transmission 
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and reception circuits, this number is not limited to this. Since it is thought that 100 channels are 
hardly used simultaneously even if the number of call channels is 100, it is not necessary to 
necessarily prepare 100 call channel transmission and reception circuits. When it became call loss 
in each base station, a call loss signal was sent out, but even if it does not send out a call loss 
signal, it should just turn out with a mobile station that a call channel is not securable by a certain 
method. For example, after transmitting a call request, when a call channel is not assigned within 
predetermined time, it may be judged as what call loss produced in the mobile station side. When 
call loss arose on one class and it moved to other classes, the mobile station side retransmitted a 
call request, but search of an unassigned channel may be requested from other classes' base 
station through a telecommunication cable etc. by a base station side. 
[0054] 

[Effect of the Invention] Thus, since the selection sequence of the call channel was changed for 
every group according to Claim 1 and the invention according to claim 4, a frequently-used call 
channel is separable between each goop. Receiving the interference disturbance from other 
groups* cell can decrease by this, and the utilization efficiency of frequency can be raised. 
[0055] According to Claim 2 and the invention according to claim 5, since the call channel was 
searched with other groups when a call channel was not able to be secured into one group, 
probability which becomes call loss can be made low. 

[0056] Since the group's selection sequence was furthermore unified according to Claim 3 and the 
invention according to claim 6, the frequency where communication is performed by the same 
group's cell becomes high. For this reason, the frequency where distribute in two or more groups 
and a call channel is used becomes low, and interference between groups can be made smaller. 
[Brief Description of the Drawings] 

[Drawing 1] It is an explanatory view showing the composition of the cell in the mobile 
communication system with which the service area in one embodiment of this invention was 
hierarchized. 

[Drawing 2] It is a block diagram showing the outline of the composition of each base station in one 
embodiment of this invention. 

[Drawing 3] It is a block diagram showing the outline of the composition of each mobile station in 
one embodiment of this invention. 

[Drawing 4] It is a flow chart showing the flow of the processing at the time of choosing a call 
channel in the base station of microcell. 

[Drawing 5] It is a flow chart showing the flow of the processing at the time of choosing a call 
channel in the base station of a macro cell. 

[Drawing 6] It is an explanatory view showing the frequency in use of the channel in microcell and 
a macro cell. 

[Drawing 7] When a hierarchy number is three, it is an explanatory view showing the priority of the 
channel selection given to each class's cell. 

[Drawing 8] When it becomes call loss in one class's cell, it is an explanatory view showing signs 
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that it moves to other classes. 

[Drawing 9] When call loss arises in one cell, it is a flow chart showing the flow of the processing 
which a mobile station performs. 

[Drawing 10] It is an explanatory view showing the change state at the time of searching an 
unassigned channel sequentially from the 1st class cell to a call request. 
[Explanations of letters or numerals] 

11 Macro cell 

12 and 13 Microcell 

15, 16, and 17 Base station 
21 , 22, and 23 Mobile station 

43, 64 control-channel transmission and reception circuit 
441-443, 63 call-channel transmission and reception circuit 
451-454, 651, and 652 reception level detection circuit 
46, 66 channel selection circuits 
48, 68 CPU 
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(Dftwam Y-mmwjitzmiiixzK < coft 

46. *©H*DJMl.'MJl!!W£-3 LT(i^Jtfif«fficM>iJ ■ 
■etBKtffiffl^ns J; -3 tcft 'j . ^+ >^ 

[0 0 0 8] 

^S^tfiP^ #5 fc&lc . ^ p ■ Bf {f n* -9"- 
trxx 'J r©']^ ft8ttl2lS*id^ L fc-fe;l/^-SS<08f 

tcWLT 1 o^S^^-lfXxUT^JA^-b^ti-T 
^TJ-t^l/tnftftlTt^. 1 -J<D~??THz)\,<Dy— IfX 

T-f ? D -t^l/Ttol-CD-f-v > #^l/^re]B#(c{Sffl T £ 5 O 
T\ Httft©fiMa**^< ftPA#a«tii!iP*0S c t 

T^-Taicti. iag^-5«itij>ffl«a^^<ft | 3, * 

fuffi«S fc 0 (D«tHj^ ISKftffl ^ < ft -3 T L * o t ^ 
D-tr;Uci-3T*/N-L. v-r^nfem-K'XSn 

•b;l/T*^--r5IHWfta*^^'IS^^^nT^ 

5, 

[0 0 0 9] -9"- H'Xx'JZ^v^n-tr;!/ /ctt, *>5l^ 
fiT-Y^n-b^fctticioT^^-^nact^lc. -9— 

trxxu rfa<D*>)\>i$ i o©pgii?ffirit^ nT^5t§a- 
a, &m®m?^^y*)im$Rmif-ttMKZ,ctx\ m 
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f-*>*;l/*£JJB1NScfc#"e*4<a*o £©£?{<: 

fte©isgjf ©-t/i/fr e> o^sfc i^t, &mmic ts^x 

*;l/£fijfflf S •y-- tfxx 'J 7*©j£;t, ^giffiS fcjRi, <£Jfi 

So 

[0 0 l l ] 

[i$jg«*-rs£#>©¥a] i sffivmnx 
p> -9— fxi u r ©£-<* tc js u t»s?n/c >f;\<--7°£* 

ZZftZftffix.fr-o 2 W±© f\c #gfc LT6BB2 

So 

[0 0 12] T£fc>-5!f;J<Jg l E«oaW"Ptt, ■9"— H" 

xxurcssioscT-b^^cDy^-ytc^t 
* jawr S (£©3itR«f t L T 

ira©s-rs ^-^tcfij *) ^xbnitwmft 
* iwye^i at#at en l t t^s 0 &9hm torn 
xmmzn o tiscvwsmzvm^&vtzvLLxi,^ 
mmmmc'&^xztiztKDmi&mt. nmm^wm 
ttitwmfcm&jKD&z** y%& 

t LTSJDSTSJ^ic&oT^So CC0<fc-5lCfflig^ 
VtrzcttfXtZ* cruet: flfi©$0l/— :/0-fert> 
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[0013] »*«2ia««>%WT*{±, ttaicfjosr 

£>ftfcltR©a8Sf-^ :/*;l/©<ffr H'xxU 7© 

wm<D ? % mvmtz ^--ficm <; ^x intern 

^zftmtzmmrvy^Wim^mt, cvmm^ 
j ry*)imm¥mc&ixQ2J L vy*)i<tf%mnrz 
£Z£ti%m^xmmz'i7?&iM3 i ®t, aag^y* 

Trie c n*asrr s asu^ a t zznz n«**o 2 « 
±© ^iz-ytc^sit l teh? tifcsawsflfi^ k . a 
ft * msm- s i: t aiss* * c n h mmfSi <d ^ -r time 
mmtzm 1 <Dmmm$.mm^mt, m&miemti&c 
20 ©*ifig t <t o r ais^ > * * nfc t * £ ft 
^xzoimmm t <Dmxmm*'€ a wmmwrnim 
at, aiss^cDjMfi^sttstc.fcoTais^^y* 

(cs-rsxjffi^tcassssc^^fi -r s^ 2 ©aiss^ 
m^®h*%ft?ftffi%.tztm(Dm.<D®®jgi t %®mm 
m y x -r a ic a«t « -a- x t> s o 

[0 0 1 4] -rft*3^««JH2E«<0«WT*{i, 1 o© 
7T*af£^ + > *fitffiT* * * i ^ * t , flS© 

[0 0 15] H#«3ffi««&WT*fcj\ «aicfJDST 
StlfdS^oaE^-t y%-J]/<DtpfrP>y-—\£X3^VT<D 

fczicfovxftmzfttz yfr~-?£* t \c m% s jw t-s 

sasff © 5 ^ e^©«-r s y^-^tw t> ^x^fttzw 
mm*^ i63B« l ^«R»f len^a t , atss*^ 

=HWWI*Jt 46^36 h ftfz WfeWiLkWSt tf-^y 

40 *;b«*Wfr*aef-+>*;njw#ai:, c©ats^ 

^tcn^asn-rsaa?ai:^ ; ?-n^n{i^^2ii( 

% ftfzK^\ctm<D ?)\>~ yasmftzxiNL t tz v^- 
Tmmmtm^m t , am«RM6-r s 1 1 c © ^*^- 

50 ^BRWftffo TaiSS5R**tfl/Slc^ffr s^ 1 © 
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mm&»mm^& t . mmmmmm^mmim ic x -j 

Jti/skcong t?am*fr ^wm^m?? , mm& 
<D}&mft.<D ick-irmm^^y* Mmu <* n ft 

tz&mmcmm>m'Mn-zm 2 <vmm-m.mipi v- 
[00 1 6] Tr&i3%m$.m$d®omwmz. vm^i 

*) , 2 U l:<0 JOI/- L T fflSg^- + > WJffl 
SftS JBK#« f J , »ffllfl«T-8**«fc 0 'K<* < 1* S c k 

[00 1 7] tn>m4Mmommvu. ^-nxxuv 

n T 1 ^ S SIS?- + y * ;U co tyfr b JOl— 7 C k ic 

rzffifemy. \:<o$> * -v > *;i/*aww- s £ -3 1 ft -j t 
t^, 20 
[00 1 8] -r&i?*>ffi$.%i4mm<Dffln-vii, mm- 
* y^jistDMmmz&'/ii-fc: t \c g& ^ti * 
5, ciDtzib, mm&vmi'mm^^y^jiz&y- 

Tjf*S**§tts C k * v >ft < ft 'J H«iW)f!Iffl«!i** 

[0019] IS Mm. 5 ftiff <0 8W§T* li, 1 OCD '/ 
JlCDWSR%iT5£olc%:^Tl"Z> 30 

[0020] -rftfc-saa*® 5 aascoswen, 1 
jw- ^-c-asgg - - > */i/*wffi-e * ft ^ k * fc , \m 

Bf Mtcft S SI < f S C k T $ Z 

[0021] mMm6mm<D%Mva, 'j^-fn&K 

fcHtfi-ttft^k c©ftft^fcf£oTK#fl!!©y;l/ 
—'fX'ZEc*?-* y% frcrmwt fr -3 £ -3 1 ft o T t ^ 
[0 0 2 2] -rftfcti»l*«6ia«0«IWT*l4, 7>- 40 

■3-ra^fft>ns«a®* v ift"<4s.. cnrztb, zuv. 
to yA>-7\cftWLLxffl&*-* y^mm^n^mm 
m&< ft <; . -fmco r«£ o < -rs c k # 

[00 2 3] 

[0024] m i a, trxxu r^iiJKff*nfc» 

tbfflft y X -r Zv (c ti tt £ -b ;K0SJ5K*^ t> L 1 60 "c'fe 

a. cmmmi^yx-rjuxii, w-exxvra 50 
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T7D-tr;H it, ^coxUTfttctatf bn/c-r^7n 

■b;n 2, 1 3t«j;or*/^-snri>s < ^wmB'y 

7n-tr;l/ 1 1 coJ&JteM 1 5 k, v-f 7n-b;U 12, 13 
tOSitiliS 1 6 , 1 7 fc*^*J«S*iTl^. C« 
^lbjlffyX-fAcO-9— (fXX'J7l*JtU^2 1 - 

7n-tr;H6, 1 7 1 RH-b^knf Q\ cn^S 1 
ffia-t;bcr>^-e'Xx'jr*W-3v7P-tr7U 1 2-&H2 

[0025] /tkK.(j. muz 1 tjysufiw 1 6<oiwt? 

£®f§> 1 6 Vtt^t^SW&X'mi. ') nWM 2A\c 
ft&, 6*^«iMM«[{±^iftS2 ITS 

1 2 1 w^ognwiA* biMft * nzmmzt *) nmic 

7Y^nt;H 7 kfflff LX^mhU 2 2 cDig 
ffffiti, v-T7P-tr;H 2cr>aiti!^i 6T*ttPI-Hi^*' 
bcO±'JT?$^2 Gtcft^,. Sfc. v^p-b;H It® 

ft l rt > s 2 3 »)Mfs^ii«itt/g 1 6 ximmm 

6^6 ©± 5 =Fr$S2 7 kft^ ^H)@ 2 1 T'tl. AlHilW 

7P-t;H 3©IW« 1 7£0iM^f±, W«2 1 T-ii 
|o]- -^^b<DT0 1 i-j$^2 8T**D, vJ/D-tr/H 1 
cDSlffi^ 1 5cDiSfffi5(i. ^I/j/r>5 2 1 ciifflpg^bco 
T»9 = F?$jS2 9 fcft-^TVS,. 
[0 0 2 6] CtlbCDSltil©(i5lHc^ 1 -35 1 0 0-? 1 

•vy^^s-cco 1 0 0"f-^y^)]/<DMm^-^y^^^ 

•Tf ^7 ^ft>^9ISMtJ;-j Trtfflf S «fc '3 ic 
ftoTi^S, |g 1 7P-tr;H 2. 1 

3t*!i, ^ 1 ■f-+>*^P>® 1 0 Of-v >*;Hc(nj-j 

^awnws^aas^tiT^*,. » 2 

5V7P-tr;H lT-iiSSi ooft >*M^Iif-t 

KTSWfll^iW, ^mm<DWM L ft ^3f3£«fflW.h 
«« T * ft t ^fc * « , 5 1 1 T ^ 5 -v y * /l^Hi 
/flc fifo t:^cd^ £ f- + > i n% «fc ^ ic ft 

ti^So ^1 ms^frtmzmm-btivy^^y^/vMiR 

MJ¥limc&-3X^Z,<DX\ m 1 HWB-fe^-T'WXtfiJffl 

[0 0 2 7] h fta^coSfi? 1: 0 

;1/ (Dup) . ra-PRJHJb^OiO-FjWftOSMU^l/ 

*ra-»B±») ' u u p s ) . mmmfrz 

(Uupo> k-TS: coiti, Dup Hups U 
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up oft ±vnmmtt^®iimMtic%% c 

^m&<D^mU^U^TK)^m^U^)l (D d o w 
n) , |BI-PiS^e)<OTt) z F#jS«D§{iU^*|Rl-|l 
HT^^jftU^l/ (Udowns) , flfiPtJffrP>©T 
0 =f ^$©§{1 U^l/*flBBJiT 9 ( U d 

owno) C£D£^\ Ddown-Udown 

s - U d o w n o #T *) #2$*^ »jWK3Jttft* 0 
[0 0 2 8] 02ti, *Slfi^O*^a5«l6*a*3U/'c 

>ft 4 i ^tixr^s ry-r-f a i ti#e& 4 2 te 
fcfrSMfl^+^WgSMiilBM 3£, aiS^y* 

;pr*assM*ff5a»^-ir>*A/aia^@iS4 4,-4 
4 3 w^nr^s, $ij®i5 Lj cy^;i/)M§fi0SS4 3 

*s «fc tf aef - y * ;l/ iMSMHK 4 4, ~ 4 4 3 lc (i * 
5o late, 2!£^-r>*;l/jI§{i[e]Sg4 4i -4 4 

mtR®&4 etmwtznx^Zo mw?-vy*)VM%m 

[0 0 2 9] Stt/gti, *©w»©tt>«wa«iij**fc 
■tcpu (^*«m8H) 4 8*«tAT*5»), ^«xai 

5. , ^^>^;1/j1^@S§4 6, i|fltPI3B4 7£i%R£ 

nt^So c p u 4 8 at ©rtswc* ^Dy7^f-v 
>*;l/©aSWW5*!21t LfeROM ( U - K • * yV • 

*£-B$Wlc8E18f-5R AM i^y^L - T ^-trX • ^ 
*'J) *H*.TV*„ a»^-ir>*;UiSSSil@B4 4i 
~ 4 4 3 (i Ztl^tl&mJSiJyZ- 7x^X151884 9 £ 

S8R*ntvs. ?mM<<yz-~y 9t±, 
0 1 t^LfcSEiftB 1 4 tmrn^-fus 1 -c*g#isn 

[0030] 03 &&&i)]m<Dmf%<Dm.mz : Bit> t 

ttsntv*,, #e&6 2 a, Hss©*n*##*ae 
?-*y*>itffl®i L vy*Mcftm&z>i<HZ'£if%Zft? 

«*ff 5ilB^-ir>*;P2iS®@»6 3 
*fl/"£©asa<I*fT 3 SW^-v >*;W2f§{f 088 6 4 # 
Sft^nT^So ffifg^ V^^iM^tlHlSS 6 3-f3£U' 
WWf-ir >*;WJISfiS» 6 3 tettf-ti^n^-cSdl/ 
^n/©ji3i*ff 5g{f l^;Hftffl@Hi6 5, , 6 5? # 
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affi§^-v y *;KO»R*ff 5 y *;MiS?i5f» 6 6 # 

muztiTi^o mw^yzjvMgmMt&G 4 tea, 
fjiif-v y^-^-fco^fiu^KDiijs^ ais^-v y* 
;ke>S® W3©lsm*W»^ + >*;t/*a U xm 

'So 

[0031] *<&M»©**«*««j*#r 

5CPU6 8^{fm^c CPU68ti, ^©AfcB^ 

10 F-*ai;rs®i^n>w@»6 5. , 6 5» , 

R«nTV^«. CPU6 8fJ, Sffi/gCOC PU 4 8 il|W] 
j ec0rtSPlcR0M*3«tO t R AM£ii;lTfc f A CCD 
R OMfciJ, jMSS5l<^jMfi , rsBSl<Dy;l/-7 p ©S^IS 

•fcoTiMSMSnSr-^ti, r-^AUi^?6 9^ 

20 [0032] 04 a, ztuzjKDSt&mxmmr-v 

y*)l%WRt S ^£D^Sa)^n^at3 L t ©T-fe 
jBtef-W^ttSB l ^+>*;l/^?>lgi ooft 

y^)V<D\ 0G=f--*y*)\/&2>$,<D£~?Z>o £1Z. SIS 

imwm&ttmt> LTcmmmmm^cmm^ y* 

<t-5lc*oT^5c 2 61c, «Jl!2/itf&!WSlc|pjttT* 
K*2Sfl"r*2Hl*ft (Pbs) i:, ^i&^^S^Slc 

mxmmtzmmti ( p m s ) agtftTfe d c p u 

4 8©rtSPROMtl31lLT&So Sflfi^tt, ^ 

T^iS U^l/*j»JS UTCPU48P i 3g|5©RAM icfEU 

[0033] mmmmmzLLtztzgwrn 
Mm^wm&imzim-i-zmm^y^wgm 

0*aittl^<7l/ (Dup) tLTCPU48rt©RAM 
IciSit'r* (Xf7^Sl01), ^lc, C P U 4 8 a 
ROMfc|B«LT*«^i&a©iMfi*^ (Pms) ^6 

mm<DBmm cd (xf^^s 1 o 2) » e 

W]Jm'\<DT l )®mxm-t%iit>tl2>. i %CX\ CPU 
4 8B, ROM(CHB'HtrS?.*JttM©jMff*^ (P b 

s) areata (D ^ML?i<ciiicj;-3-r, ^H)^ 

50 XOgmis'Ol'X&ZTQftW.mi/^ (Ddown) 
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(Xf -y'/S 1 0 3 » .. 
[0 0 3 4] ^t, ROM lead* LT** S&litflc ft 

Zfctblc, *-*y*fr&%& -\" icwmittz <Xf 
•y^S 1 0 4 > . ^+>*M/#^{iR AK^CifrSgOX- 
§ i * , ± o #aaetTi!Hftit nwtm . r-?$wns < 

SWTSWfiS/Jitfcite-r* (X-rv'fS 1 0 5 ) . h 10 
0 #3iSmTi!WSM>3 JtJ^^ffiW b£ 5 t§ ( i ' X 
■f-y^S 1 0 5 : Y ) , mW*\f& 4 7*«fctfWW^+>' 

(XT-yfS 10 6), C P U 4 8(AXf -y/S 1 0 3 

■j I i^T F t) #g«WTr#rfi* /» Jt* c fttfSSfil 
W hrftSft^ •5^**^8 iXf'^SK)7i. 
[ o 0 3 5] TO #Hr#W r-»««^Jt^«£fiW. bS 20 
S*i^lc(i (X-f-y'/S 107 :Y) , 
£aiSf-v>*;l^ <Xf -y'/S 1 0 

8 ) , : "fftta-fc. aiS^-v >*;MJS£fiE«& 4 4 1 -4 
4 s <D-y*3, S^pg*tt«f«:4-jT^*|si»*3iJWL, 
f+y *;HBft PUBS 4 6 *il U T9J 0 ^ T a ^ * JllS^- 

^^MIUb«at^f a- (X-f-y'/S 105: N) fe-g^ii 

f nmmi^mmMtmoiLo^m to® *® a- < x 

f •yT'S 107 : N> IcliZm-vy^jlZWl^XZ 30 
Cfcti-etfttV filT', CPll4 8(iMl0 0f 
+ y%)\<*. Xt^X^MLfz^E ■> frZM^Z ' Xf -y 
109) , £TcO^>*^C>f$f^rrLTl^ 
l, (X-f-y'/S 1 0 9 : N i , ^-v^/VS*-} 

£ "1" /£U-iiJta£-t2:T < X-f-v'/S 1 1 0 ) , Xf -y 
■/S 1 0 5 (eg i;, #fc«$^fft©iSt^+:/*;I/©tt 

*^fcfi (Xf -y7°S 1 0 9 : Y ) , iSffi^-v 

f7^s ill), sass^T-ra cx>f» ,. 40 

[00 3 6] US 5 1±, v ^D-b;l/£OS*^T*iilfi^-V > 

CJBi 0 0^*:'*^*fB*."tv«: Sfc, »ft> 
nS<fc?fc&oTl>3, ?P»l:, SUfi^tDjMff*.^ fP 

b s ) i: , femmvMm ntj < p m s > im&x$> <; c 
n*cpu4 srtsoROMtaaitLri^o sfc, "7 

* yzMctstt z^&mis^jizMJii l xmmz <t -3 50 
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[0 0 3 7] V '7 n^^<Dmm^<D C P I) 4 8 fi, Jifffi 

4 5- tC^oTSJ^L, ill^h'Jf^^ 1D11 
p) fcLTaaH-TS (X-r-y^S 2 0 1) 
SWJMfi^/] (Pms' frt>t')ftW.mi" r Vl<%%L i }\ 
l^T, «Sfl^ii»sWiaF^<OiE«ia iL» #*46£ (X-f 
-y^S 2 0 2 ' . fiDRJifi b'JMSH^ F'J i"Wi!'c|.iJ - 

( L ) F0#SJ)SU^;U (Ddown) 

^Ri6§ (X-f >y"/S 2 0 3 > . 

[0 0 3 8] #IC, C P U 4 8 R O M lC IB'K L X 

&&WRMftti:ffi<**v>&9iMi<L<Dm\.W 1 0 0f-v> 
*;I/*^tteR*WifrrSfc«6k. rvy*Jl% l 4Z "1 
oo" {c?7]Wft:^a (X-f -y/s 2 o 4 > .. 

ZjJt«)«Sfii:ftJt«-rS (X-f-y/S 2 0 5) .. ±'J 

fti!«w^*ia«^Jt3^li3£fiiw±*a«&k:tt i xf 

>y7°S 2 0 5 : Y ) , MiScOC P U 4 8 li. 

4 7 , ww^ \ y %)V&^»mm 4 3 *a vx&mmc 

*<D=f-vy*Mcmy%> F 0 T-$ig U-<yl/«SiJ^^ffl>f< 

6 ) 

[0 0 3 9] CPU4 8(<i, >*'J#a»U^;U*^'F»3 

fi$iMMiL^li>r F f J i&aiSyt+tfWiil/jJt* 

;}<to, cn^JSSfllJ-Xb cfeSA^'^^i^ (Xf 
2 0 7 » . T»)fti8J«^-T»»W^Jt^ffiSffiUX 
bSSttaicti (XfyyS 2 0 7 : Y.) . ^cD^f-vy 
%)\>^:mUrf- -V > £ L TfiJ 0 ^ X a i Xf -y -f S 2 

08) _ho#M^m^«Mt^s^faabte^if 

a- (X-f -y^S 2 0 5 : N) fcai>{i F'J^^iS^T^ 
S«*lt^aSfilWhJftt^*& (Xf'r/S 2 0 7 : 
N) (c(i, ^ 1 ?vy*>l<£Xir^X&mLrzfr}£vfr 
ZM^2> <Xf >y/S 2 0 9 > . <feT«-f-V >^£D^ 
jR#»rLTV'&^*£fc:tt ( Xf -y'/S 2 0 9 : 
N) . "1" fittWl>-&&X iXfy 

/S210) . Xf -y/S 2 0 5tM»J, #fcflBtina 

^llTLTOSiia-tca (X-f-y^S 2 0 9 : Y) , 

aisf-+y*;i/^ij'9 st*c fc^#*i^r*, raw 

[5iSft4 7feJ:r/W»¥-v>*^2SSf3lBBfi4 3*aUT 

praMi^*jMWL (Xf -y/s 2 1 i ) , «m*»7-r 

a ixy F) .. 

[0 0 4 0] E<J6(i, v^7P-b;l/^v^D-b;Uct5tt 
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o of-+y*;Mcjfiv(Sif,S<&oT^£o c<d&o\c 

icts^TZtD&mm&tf^&Zo cnicxv, mmm 
? d -tr Asmmcmm l x sm£ znz n«v ^ n -t 

■fe/Hcti&iltf)^ i~^io 0C"iIiSf-^*;l«{£ 
?ntt^o -?^n-fe;WJS 1 ^y^M^fltffcW 
fcjH^U v^p-tr;l/£i^i o 0f-+>*;l/A^«5tW 

[0 0 4 1 ] —73, ^ 1 tW,3<D-?>7U J Z)\<V>t¥mc\tL 
■tSg20VjrD-b/Ptfe^T Sttig *> 5 i:t« Wit < 

ZtlfcttZ, £tllc£*) : £<»m®<D%l%£U%i3(U 

ii , 31 2 © v £ p -tr ;l/ T'giJ 0 a X tz KfiMRHDtiJi ^ + 
>^;l/<7)«^, m 1 *5 < fcO*^3cDTi/D't;l/T1i[pl- 

m&L±.muxz&<%ztzit)X&5 a mi*. 

-7-r^p-tr;bT'{i^7 , cliIfi©a^f-^>^;l/^:fiJfflLT 
[0 0 4 2] ^?v-b)l<X#9cM.iiL<D{&^?- J ry*jWi 

m^cm%k<DUnrz*)i<xmmztLzrctb, wuMfr 

5v^}lXlt%(D&9cM{iL<DM^ J ry*fr 
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ft l r t> , s^t zn : eft<Dmmtctftf&i£ tret 
z t ra v «t 3 + > *;i>« i •? w -r c t *» 

[0 0 4 3] H7ti, »»»««3o©l8^t**t**PB 
fcOT-fcSo 3? l li<DlW)f8 l J23? l 

#8 2 a, si oofty^siftwti^ns 

a, »ife«fca^2©Pi»fc"eirs^t ; Fi!«iS«*Rff 
315 of-v>'*;l'*giI$fc£>?-vy*;l' 

^ft> t % rctfftMtz ct\c£~>x. mm 
[0044] 1 1 amai 

20 [004 5] aiinc^^TT^WSoS^Lftv^ir 
y%)V&fimr¥\c.n mtr^tzm %x$>, -tun? 
zmmitztix^nn. immmicis^x-Ttmmvft 

HL&^^z?-^ y*)izm<) MX % c ttfxz 

ttti+»t**o fg i (Dmmxiz, \~D(Dm 
mx^mic^^rct^icmcomm^mLx^^f-^y 
MZtfimtziioicLx^z, 

[0 0 4 6] g8ii, l-D(Dy§mcD-b)lX$¥-miC&ifc 
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